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【 論 文 の 内 容 の 要 約 】  
Irri g at e d a gri c ult ur e h as m a d e a si g nifi c a nt c o ntri b uti o n t o w orl d f o o d s e c urit y. H o w e v er, w at er 
r es o ur c es f or a gri c ult ur e ar e oft e n o v er u s e d a n d mis u s e d. T h e r es ult h as b e e n l ar g e-s c al e s ali ni z ati o n a n d 
r e d u ci n g pr o d u cti vit y of irri g at e d l a n d s gl o b all y. Effi ci e nt w at er us e i n a gri c ult ur e a n d o pti mi zi n g l a n d 
u s e str at e gi es i n t h e ari d a n d s e mi- ari d r e gi o n s ar e t h e gr e at est c h all e n g es f or U z b e kist a n. C ulti v ati o n of 
m e di ci n al pl a nt s p e ci es t h at n ati v e t o dr y r e gi o n s wit h eff e cti v e w at er u s e c o ul d c o ntri b ut e t o s ust ai n a bl e 
a gri c ult ur e pr a cti c es i n U z b e kist a n. T h er ef or e, t h e pr es e nt st u d y w as c o n d u ct e d t o i n v esti g at e pl a nt 
v e g et ati v e c h ar a ct eristi cs of E p h e d r a e q uis eti n a ( E. e q uis eti n a)  f o c u si n g o n its p ot e nti al as a n alt er n ati v e 
cr o p wit h c o m p elli n g m e di ci n al v al u e.  
T h e eff e cts of diff er e nt li g ht e mitti n g di o d e ( L E D) f a ct ors w er e e x a mi n e d c o n si d eri n g t h eir 
p o ssi bl e i nfl u e n c e o n t h e s e e d g er mi n ati o n, pl a nt m or p h ol o g y, t h e q u alit y a n d p ot e nti al of bi o m ass 
a c c u m ul ati o n, w hi c h m a y pr o m ot e t h e f u n cti o n al m et a b olit es i n g e n er ati n g of al k al oi ds i n E. e q uis eti n a . 
F urt h er m or e, t h e c a p a bilit y of p ol y m er h y dr o g el i n r el e asi n g r et ai n e d w at er f or t h e pl a nt n e e d i n or d er t o 
a c hi e v e w at er u si n g effi ci e n c y u n d er c o ntr oll e d c o n diti o n s w er e st u di e d. All e x p eri m e nt s u n d er t h e st u d y 
w er e pr o vi d e d at t h e A d v a n c e d Pl a nt F a ct or y of t h e T o k y o U ni v ersit y of A gri c ult ur e a n d Te c h n ol o g y.  
Firstl y, t h e i nfl u e n c e of diff er e nt w a v el e n gt h s of L E D li g hts o n t h e s e e d g er mi n ati o n 
c h ar a ct eristi cs of E. e q uis eti n a  w as st u di e d. T h e r es ults s h o w e d t h at t h e g er mi n ati o n of E. e q uis eti n a  
i n cr e as e d si g nifi c a ntl y u n d er t h e r e d L E D li g ht c o m p ar e d t o c o ntr ol a n d sli g htl y d e cr e as e d u n d er t h e bl u e 
L E D li g ht. R es ults c o nfir m e d t h at a dj u sti n g li g ht c o n diti o n s wit h L E D li g hts is a n i n n o v ati v e a n d 
pr o misi n g t e c h n ol o g y t h at h as p ositi v e eff e ct o n t h e g er mi n ati o n r at e of E. e q uis eti n a  a n d c a n i m pr o v e t h e 
s h o ot l e n gt h a n d s e mi n al r o ot l e n gt h d uri n g t h e g er mi n ati o n of  E. e q uis eti n a.  
M or e o v er, p o ssi bl e r es p o n s es of pl a nt m or p h ol o g y o n t h e i nfl u e n c e of diff er e nt e n vir o n m e nt al 
m e di a i n cl u di n g s oil c o m p o n e nts w er e st u di e d. T h e r es ults r e v e al e d t h at pl a nts c o ul d m a xi mi z e t h eir 
gr o wt h i n h a bit ats wit h mi x e d p e at m o ss a n d K a n u m a s oils c o m p ari n g t o c o c o n ut fi b er m e di u m. Mi x e d 
p e at m o ss a n d K a n u m a s oils e n c o ur a g e d t h e a c c u m ul ati o n of bi o m ass a n d dr y m ass es of s h o ots a n d r o ots 
of s e e dli n g s w er e hi g h er i n t his m e di a. O n t h e ot h er h a n d, t h e hi g h est s h o ot l e n gt h w as r e c or d e d u n d er t h e 
artifi ci al m e di u m P af c al ( a s p e ci al s oill ess s p o n g e-li k e m at eri al, h el d t o g et h er b y a t hi n l a y er of 
polyurethane binder) among other combination of soil components, but also with the lowest total dry 
matter. 
This was followed by an investigation on possible direct or indirect effects of various intensities 
of LED lights on morphological and anatomical features of E. equisetina. The results demonstrated 
positive influence on dry matter, where E. equisetina seedlings grown under 600 μmol m-2 s-1 treatment 
had greater total biomass weight at 64% than those grown in control treatments under florescence light. 
However, the increased intensity of blue LED lights extensively inhibited the growth of shoots.  
The analysis clearly indicated that different spectrum of LED lights are an effective and reliable 
source of lighting where discrete wavelengths can manipulate morphology, biomass accumulation and 
total yield of E. equisetina for its production of high quality seedlings. In addition, the study revealed that 
LED light treatments could promote the functional metabolites in accumulation of valuable alkaloids 
(ephedrine and pseudoephedrine) in the seedlings of E. equisetina. In the experiment, alkaloids were also 
detected in young (one-year) seedlings of E.equisetina. The highest content of total alkaloids with full ratio 
was recorded under mix LED light, where interestingly, alkaloid consisting of only pseudoephedrine was 
found to be accumulated under all LED lights treatments but not under control. A new system for 
accumulating alkaloids in a shorter timeline through the introduction the LED light treatments in a 
controlled environment was identified under this experiment. 
Finally, in the experiment with polymer hydrogel, it was observed that its application to soil 
medium demonstrated a positive affect for preserving of productive moisture in the upper layers of sandy 
soils. Our findings indicated that the application of polymer hydrogel was also beneficial for the 
germination rate of E. equisetina and could significantly increase the survival rate of E. equisetina 
seedlings subjected to drought conditions. The most important finding was that the polymer hydrogel 
showed its remarkably high ability in releasing its retained water, which can contribute in achieving water 
use efficiency under controlled conditions.  
The study confirmed that each of the LED light has a specific influence on the morphology, seed 
germination, biomass accumulation, and accumulation of alkaloids in E. equisetina. Including the 
different soil components and polymer hydrogel amendments, which play a key role to grow the seedling 
of E. equisetina with desirable quality characteristics under controlled environments. However, since the 
research was provided in controlled environments and limited pot size, it should be noted that the 
outcomes of the above-mentioned experiments might be considerably different under actual field 
conditions. 
Therefore, further experiments are recommended to explore the effects of different LED lights 
on morphogenesis and production of functional metabolites in E. equisetina plant under arid and 
semi-arid areas of Uzbekistan. 
